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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicon 
carbide-manufacturing method that enables doping 
under improved controllability without restricting an 
impurity source, the concentration of dopant, the depth 
of a doping range, or the like, and can achieve 
manufacture under sufficient productivity, silicon 
carbide, and a semiconductor device. 
SOLUTION: A unit process is repeated for 2000 times, 
thus forming a cubic silicon carbide film by the epitaxial 
growth on a substrate 4 (a silicon substrate). In the unit 
process, a single crystal silicon substrate 4 is installed 
on a plate 3 in a CVD device 10 for heating to 1200° C 
by a heating means 5, the inside of a film-formed 
chamber 1 is set to H2 gas atmosphere, an SiH2CI2 gas 
is supplied for five seconds (formation a silicon layer), 
the SiH2CI2 gas is stopped for supply an N2 gas for five 
seconds (N (donor) doping to the silicon layer), and the 
N2 gas is stopped for supplying a C2H2 gas for five 
seconds (carbonization of the N-doped silicon layer). 
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C lo#*£2 0 s c cmftfitSIirCiot, 
SKSSta"^**^ LT, N ( K±- ) <D{Xt><0^, 

5sccmi Lfc^&i»< mtmmm 3tm 

[oo3i] m&m<ots&k\z.m tfciswtt 5 . 6 v*m 
fi&tnmfk. s«4 mmwm ±ici4 5 4„ 

KflSlltOBlStSIMS U&W^MSMff 

£) J: Q ffilJS Lfc^H:, 1. 3X10"/cm'T^ 40 

-tz.fi^LX^^zti>mWLtz 0 ^©Kfl:3i* 

fci:^, 1. 0Xl0"/cm'tfc5:iWo 
fc. ^W«ft3i*©»Bi*tt0. OlficmT'fe 

3. 7%T'feofc„ 

[0032] mmm 5 ) @ 6 &$mm 5 

hh 0 m 6 tUflSW 5 
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il^iXmt-fc^T, Ni#*©#l&* (f n) £X 
(ts) *r«jfcT£R©£<fc«¥*i*frri^Lfca.tt 

mmm3kmcxhz><Dx, utmmttm-rz, 

[0 0 3 3]i7tttsH nSraS<kS*T/ftKLfc# 
/7 7tfe5„ H7^Six5J:5H: % ts 

t f n ©^^{Cit^iJ LT& "9 , -tOtftt 3 X 1 0 " / c 
m 3 e, 1 . 8X10Vcm' Of^^ *{fc#WtBftl5 

fc, t sSrl 0^±HjgSi-5rtt«t!9s tsbtm 

[0 0 3 4] (Hffifcl 6 ) fcK, g& 4 (ig B s 8 liI 

(D*-fe|Cfc(t5)^{iXm^ 1 0 0 0lntfToTS*£4±IC 
feIg^lOOO0tT9li:iaot, ±EnI*i# 

j&a&tfrotts. 6i*iw-efcs. jmtkftix wax 
soIi]^^^v^T^4^^^»s^s^J 3 . a t m cxh 
5. 

[0 0 3 5] JSfct, St£4 (||S B B alilffi) SrHF t 

HNo.oa^»«s:j8^Tijau ^b^m^^w 

*U e^«BE^^^Tboo, P n£g*|I0«*g|£ 
Lfc„ R1*D®EI4-1 0Vt5^+1 OVcDE^T-fe 1 ?, 
^»J^tt 1 MH z O^gttmiE (0. 2 V) ^fflVN^: 0 

p n^lHJO^h-ryTKrVv'^^fil. 5 6VT*fo 

4X10Vcm , t'W;H5I[il^fc o &tC, ± 

***ffrt©pnS5*fc«ES:HlRrLfct^5, 3Vf 

[0 0 3 6] 7 ) ^ ©IBttflflltt, ±^©^MJ 

©*ftT'Sli3tLy-c^bg^?rm B B BlCfflV^T, 

5 0 *r, ±a!^Dm^s0iJ5cD^ft^fflv^, jgdEsnaft 

{b^CDjgJit^O. 001flcml:45i5i:f nX 
lit s©MSrR£L"rPS6^^0«aj«i:H:nS 
6 w yf-(Dit^ B B a^b^o^ 1 ©SIS a B B^ffM1-5c 

OS^Sl5±^ 6 4 ^^(D3i^ B B B ^{b^W^ 2 © 
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[0037] iwc, iMm^iBt^mmmtm^ti 

IIS i C/^^-£JfAU /^^-i£l^2 400 
°C, SM^^r2 0 0 0°Ci: UTS i C/°^-£H# 
S£±Jcs i C£lWMb;Wc 0 iwi^, S 
«^ffii^!?^-±Sl5iwraBSSrl 0 0mmit5.' S 
i C©fiJc£j£&H:0. 5mm/hrt*fc5, 
[0 0 3 8] 10 mmfi£:£t&©S®£ 5 0 CC^tSftK 

OH-C1 O^Xyfy^lL, SlOXyffy ^ 

S fcflJfc L fc <b r 5 , ^1 <75^ B B B (&£t^ o.OO 10 
lQcm) &ffl^fc*££tt, 1 0/cm 2 ^TT-fc5 
©HSL, %2.0>Wtkik 5 0 Q c m) Srffl^ 

fc»-g-JCf±, 3 5 0 0/cm ! fiofc 0 1"ftfr*>, fi 

4 9 * &tLxiwM<Dmimmm ©# 

[0 0 3 9] ftfc, tbttOfcftC m«©*#TT?s Tfj 
I©6H-SiC (W^n/qygllOO/cm 20 
2, Pg2^fyf, jg»4 0Qcm) 
i C Sr#^SS^k t Z. mm<D*. yf-t' y h 
0 OO/cm', ><-7-4 *A*tt3 0 0 0/ 

[0 0 4 0] 6l±©J:5fc, ±fSHJ£«»JtJ;^tfs <b p 

i?li, xio"~ixio ! 7cm ! 
o|fiH-^iW»A<»(kL#5r.fca»fe, M4et> 1 o 

"/cm'i^loVcm' Of£HT' WejtgT'fo 5 £ 30 

3 frh l 0 0 0 0 V©i£v><6iBT?!*WSES:lWfPTOT 

[0 0 4 1] Hffi^tcS-^v^-clft^ LfcJ: 5 fc, 
#»93 SrJBv *3 fc, £v >f5fflT'©««^$ OfPfe J: t>* 

© fcOu h-f ^jKr->'>+yu^PWt«E«:a5«faET?« 

i: LTN 2 , BC l.Sr^fc^fcR6ftfct>©-Cttfc 
<, S«lCJtLTlt1RL»S5F«ftT*)Ktf, -§J©*J 40 
Pfft<> *»Woai*«s»5l-r5. J^bgiS?© 
LTW\ S i H 2 C 1 2 i C 2 H= Srfflv^#, ^© 

[0 0 4 2] &fl3UlS<0ri*fi£i LTii 1 2 0 0°C£ 

**MoHifi«li(i:i»?,ix5t><z)-eii4<, STS©^jbS 50 
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annus & $ « fc * <o&m ft * ab#k , a * m a@$c 

fc*R-*-3wiiflS-e#5 0 ^bS^©^ B B B ffiir LTtSt 
^b h b^|512) t> ©x-ttft < , A# B B B ^g®# H B B m©£Hb 

[0 0 4 3] $ f>iC, ±i$©#wij-m v fttB^fet 
£3^©#!l£*llff;:/5\ *»91tt, affififcfiftfcfcig 
ffiT't5 0 »tfififcg8:fc:.fc3i§£ > tt, EXfclcg&^S 

ft, r©s imttmtowm%fcmm2it wzj&, * 

tt*#H*©$^**ttft«r^£S i Stiff) , S iJf 
T'£3. *fc, ±lEH*«Ttt, **64MMM)Efc 1 . 

4X10 ! '/cm' Lfc«fc»tffc#, *»M©*jSfe 
IditUf, ^jfi'feaiS^lSS: !X10"/cm < ~4X 

i o* /cm 4 ©gSHrt-cftiS^a^i-5^ti J -e#5 

ri*s?tB*tfCV>5. UTF, *Biqi:©Jtg5©fcfe 

[0044] (jt«0y i ) i ©itgj^tt, nmm 1 

X^^rff^ t©t?fc5 0 1-ft*?*j, H8ic^-f«t5 

[0 0 4 5] rftfCfc 9,77^ m©A£^ B B a ^{bS^^ 

SlUMLf^WfwM^S IMS (2^-Y 

Jg^tt 3 . 2Xl0"/cm ! T*±S-|I^ ^ 

^»«Sr*-A^b*fefflv^JB)£Lfci:r5, 2. 7X 
lO'Vcm'tMliWofc, r©^{b 
»©«tt*l4 0. 4 2 Q c mT-feofc 0 ^ttttftft^ 

[0 0 4 6] r©Jttt«i3l»6, Wf>a»ttJ:5K:» 

3|A*tffcoTt^iffi!te»Stt34ffW±ffi<ft«5, ^ib 
[0 04 7] (jfctfeffll 2) r ©Jt|5E^!ltt, ±5li©Jti5E^J 
OllBCh^^20sc cmUtl&f 5±5ttfc« 
t5»iLT, N ( K"f— ) ©fttoOfc, B (T^ 
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[004 8] Z\tl\Z£ V. 7 7 n mfDttghmtMmm 

0»4SIMS (2^^-y^*^Wfe) 19 ®J 
£l>fcg&, Rftii^©BMli2. 2xl0"/c 

TfJ^Lfci: ~ 5, 7. 5 x 1 0' 5 / cm XhZtk 

*s^jj» o fc 0 ro^fb^oswiii. 7 4Q 10 

*-rS]£k8. 2%T*fcofc 0 
[0 0 4 9] i©Jt(SHW2*»e>t>, We>a»fcJ:5fc, ± 

^*A*-C*>o-Cfc^«*»«f4 3«ieJLhi*5<*9, & 
[0 0 5 0] (Jfc«0)J 3 ) H 1 0 L**S 20 

«l©WB^Iltit**t*stt5N.^Oilt|&» (f 

Ml tHWfcSC-e, P«W4«-f5 0 . 
[0051] M 1 1 14 f n &£fb£*TjfcttLfc£*<D 

7tJ)5 0 11 llC/T^ftSJ;?^ ®T-&£f4 f n \z 

f n©*anK:f^v\ m-T-asoiesiHSiRj^^b-r 30 

fSIBttl X 1 o' 3 /cm 0" /cm'gSt 

[0052] amm 4 ) s« 4 

«SrJttR«4tLT«« , 5. C©Jtt5^f4, ±i£cDlt^ 
m©#fe£3 0$moTK4±fcnS!¥ilWt*JB/£ 

fcp ng^SftfcffS 7 7 M m©«<k3*iN*tt&JI!Mt 

-^tiitt^Jl, 2il^CT-feS„ 

[0 0 5 3] g*£4 (m B B B^S«) ^HFt 

HNO»OiS^««ES:fflV^TI»*U «fl3£*¥*K*© 
JbSHW (p4"(7M) tTIl (n*^:/« (cNi^ 

Mfflfctt 1 MH z ©£8flttE (0. 2 V) SrffiWc 50 



#§12 0 0 2-5 7 1 0 9 
18 

p n^^tVuWy #7^:^144 0. 9 2VT-fo 
5Clt*SJimSiX, pn&M®;Fttft*£4g£a'4. 
5 x 1 0' 8 / cm X'hZ^ttm&Zfttc, fcfc, ± 

&f$.-tzmmmtej&TMk, mmmmmz-N, b, a 

1, Ga, In, P, As, Sb, Se, Zn, O, A 
u, V, Er, Ge, F e frb&fStlS&it < 1 t> 1 & 

wt-tz>h<Dx\ z.tuzx'o, ^mwm^mammz 

5 0 

[ElEwWcC^] 

[Hi] mfe^y i KA»a»3jiifl3i*Rjfcfrfefc«f a 
[H 2 ] nrnm 1 fca»a»s#^*i^>frft©jiM4#* 
m 3 ] nittfij 2 \z.frfrz&4\&&m&%&<oiimitx 

m 5 ] n»j 4 \zA>frsm{\^m&&<DBm#x 

^yy<ommxhz> 0 
m 6 ] mmm 5 tcd^^^k^M^&o^^x 

[117] tstf n^fft^tMLfc^i^ki 
m f Otfll ^maiJ L fcig* Sr^-t if 7 7 1? -5 „ 

[si s i it^j 1 \zfrfrzmmmm&%&<Dtim#x 

[09] Jt^j2(C^5^bg^M^ft©JS^^^ 
[Hi 0] Jt«0y3K*»*»5«{l3i*«3t*ffiOJIil»3!f 

[mil] f n«r«<b**"cri«Lfc#»<o^Biaf«f 

©«T-»S*«ai L fcig* Sr^i- ^ y 7 Xh Z . 
[Ill 2] Jt«W4fc*»3&»5ftfl^*«JS*jSfe©JISW^ 

2-^^A^7 P , 4- 
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